Body weight is also expressed as a single average value. Consider the many apprehensive and conscientious mothers, and the health-seeking adults who constantly worry and fret over the fact that they or their children are slipping from the limits of health and normality because their body weights differ from that which the tables and books tell them is right and proper and exact.
The doctor, when he is wise, looks at these tables, accepts the values that coincide with his other findings, and for all other cases makes such mental additions and subtractions as his experience dictates and lets it go at that. In instances such as these the single arithmetical mean value becomes practically meaningless because of the corrections and additions that must be introduced in order to make it coincide with facts as they really are.
In recording analytical data on urine single average values are practically always employed. It has been taught, quite dogmatically, that normal urine had a 2 per cent concentration of urea, that a 24-hour sample contained 30 grams of this substance, and that 1500 cc. was the average 24-hour output of urine; and as 2 per cent of 1500 is 30, it is all very simple and easy to learn and remember and therefore, in the interest of the practical, entirely permissible. Few textbook writers of today have taken the trouble to correct this error and explain that 30 grams is not the normal output of urea in a 24-hour sample of urine unless a high protein intake, corresponding to the Atwater-Voit standard is ingested. Creatinine is similarly given a single 24-hour value around 1.7 grams, uric acid 0.7 gram, ammonia 0l7 gram, sodium chloride 12.0 grams, and so on throughout the entire list of ordinary urinary constituents.
During the past fifteen years, and particularly since 1930, a great deal of justifiable and well-directed criticism has been leveled at the percentage method of expressing the amount of hemoglobin in normal and pathological blood. Nothing but confusion and inaccuracy can result from expressing any standard in terms of hypothetical "100 per cent dummy values," however large or small the series of normal data may be upon which these standards are based. And yet so ingrained and apparently attractive is the percentage method of expressing hemoglobin concentrations in blood, that most doctors refuse to give it up. To call attention to the fact that 100 per cent, based on the Haldane standard differs from 100 per cent based on the Williamson standard by some 18 per cent makes apparently but little impression. They are looking to the clinical pathologists and research men to provide them with a good hemoglobin standard and, in the long run, will hold them responsible if such a standard is not forthcoming.
As a substitute for the percentage standard, to which it is manifestly impossible to adhere if accuracy and uniformity of recording hemoglobin values are' to be at all considered, the method of recording hemoglobin concentrations in grams per 100 cc. of whole blood has been proposed and for some time now put into use in many laboratories. This is surely a step in the right direction, but whether it goes far enough is open to serious doubt. We do need a method of recording hemoglobin concentrations that is absolute rather than relative, but we need even more than any single absolute standard value, a standard hemoglobin range. After all, the important thing for the practicing physician to know, so far as hemoglobin is concerned, is how much and how little of this substance there is present in the blood of healthy men and women. He needs to know the limits, the maximum and minimum values, that are present in the symptomless complex which we call health so that he can truly evaluate and compare these values with the findings he obtains in disease.
I have already called attention to the many glaring faults in the percentage method of expressing hemoglobin concentrations in blood. First of all, there is no agreement as to what value shall be called a standard or 100 per cent value. In the second place, the phrase 100 per cent has no definite meaning. In blood analysis, so far as hemoglobin is concerned, it means the setting up of an average value based on a certain number of normal cases and endowing this value with the attributes of 100 per cent normality. This, all too often, implies a tacit assumption or belief that a 100 per cent value represents a per-feet or optimum value, for quite instinctively when we say that blood has a hemoglobin value of 100 per cent the idea is generally induced or assumed that this represents perfect blood rather than average blood.
It is in the assumption, that 100 per cent represents an optimum or perfect value that fault must be found with any single standard value, whether it be stated in absolute or relative terms. The experimental data from which it is obtained makes it an average or arithmetical mean value at all times, but since it is to be used as a standard, or is called a standard value, the assumption is quite natural that it represents an optimum figure also.
A path or road is best lodated and defined by its limiting boundaries and not by its central line. Once these values are known the center is easy to locate. Single values, whether they be absolute or relative, can never be anything but middle-ofthe-road values. They tell nothing about health at its upper and lower boundaries. Normality or health can never be expressed by any single set of values. Normality is not a narrow line-it is is a wide avenue. Nature hates uniformity, individuals are never exactly alike, they all differ-grossly or minutely-but, like the finger print, differ they do. Biologically, therefore, the arithmetical mean can never represent or be substituted for the optimum. There may be, perhaps, as many optima as there are individuals, and for this reason no single average value can represent the truth, even the practical truth, for all persons. To set up, therefore, any average single value as a standard, even though it be expressed in absolute rather than relative units, is to substitute an "absolute dummy" for a relative one. Until the variables of health and disease are far better known than we know them today, we cannot pick out the perfectly normal man and woman and from them get the single value that represents perfection and the optimum. Until such time comes it seems better therefore that the maximum and minimum values compatible with health in various walks of life should be adopted as standards for hemoglobin and other substances in place of average single standard values.
We have recently completed a study of the hemoglobin concentration and red cell counts of 350 healthy men and 225 healthy women taken from widely scattered sections of our population. The series for men includes urban and suburban groups of U. S. mail carriers and mail clerks, traffic and motorcycle policemen, young men at Civilian Conservation Corps Camps, Officers and enlisted men from various branches of the regular Army, such as the General Staff and Command School, Infantry, Cavalry, Air Corps, Motor Transport Corps, and Medical Corps. For the women the series includes nurses from urban and suburban hospitals, University students majoring in athletics and in science, saleswomen from the Kresge ten cent stores, counter girls and waitresses from large cafeterias, secretaries, stenographers, and office help in metropolitan offices, club women and housewives.
The maximum and minimum hemoglobin concentrations and erythrocyte counts obtained for these groups follow: The hemoglobin determinations were made in duplicate or triplicate by the oxygen capacity method, and the red cell counts checked to within 100,000 cells by two and, at times, by four separate individuals. All apparatus was checked by the Bureau of Standards.
THE MAXIMUM AND MINIMUM HEMOGLOBIN CONCENTRATIONS AND RED CELL COUNTS OF NORMAL MEN AND "WOMEN OBTAINED BY OTHER AMERICAN INVESTIGATORS
In tables 1 and 2 will be found the maximum and minimum hemoglobin values and red cell counts obtained in normal men and women by other American investigators during the past 15 years. The total number of cases studied for the men was 778, These values it seems can at least be set down tentatively as representing the limits of hemoglobin and red cells of healthy men and women in America.
